Nanoemulsion improves the oral absorption of candesartan cilexetil in rats: Performance and mechanism.
Candesartan cilexetil (CC), an inactive prodrug of candesartan, was rapidly hydrolyzed into active candesartan during absorption in the gastrointestinal (GI) tract to achieve antihypertensive effects. However, CC exhibited incomplete intestinal absorption with low oral bioavailability due to its poor aqueous solubility. In this work, a novel CC loaded nanoemulsion (CCN) was designed to improve the intestinal absorption. CCN was prepared by a modified emulsification-solvent evaporation technique. The physicochemical characteristics of CCN were characterized, and the intestinal absorption was investigated as well. The experimental results indicated that CCN was nanometer-sized droplets (35.5±5.9nm) with negative potential (-6.45±0.36mV), and the absorption of CCN was significantly improved in total intestinal tract compared with free CC solution. Moreover, CCN could be internalized into the enterocytes by clathrin-mediated endocytosis pathway, and thereafter transported into systemic circulation via both portal vein and lymphatic pathway. The concentration of active candesartan in rat plasma was determined by LC-MS-MS method. The experimental results showed that the area under the concentration-time curve (AUC(0-t)) of candesartan was improved over 10-fold after CC was incorporated into CCN. The overall results implicated that the nanoemulsion was very effective for enhancing the oral absorption of insoluble CC, and CCN showed the great potential for clinical application.